Peroxisome proliferator-activated receptor-α activation attenuates 3-nitropropionic acid induced behavioral and biochemical alterations in rats: possible neuroprotective mechanisms.
Peroxisome proliferators activated receptor is regarded as potential therapeutic targets to control various neurodegenerative disorders. However, none of the study has elucidated its effect in the treatment of Huntington's disease. We explored whether peroxisome proliferators activated receptor-α agonist may attenuate various behavioral and biochemical alterations induced by systemic administration of 3-nitropropionic acid (3-NP), an accepted experimental animal model of Huntington's disease phenotype. Intraperitoneal administration of 3-NP (20mg/kg., i.p.) for 4days in rats produced hypolocomotion, muscle incoordination, and cognitive dysfunction. Daily treatment with fenofibrate (100 or 200mg/kg., p.o.), 30min prior to 3-NP administration for a total of 4days, significantly improved the 3-NP induced motor and cognitive impairment. Biochemical analysis revealed that systemic 3-NP administration significantly increased oxidative and nitrosative stress (increase lipid peroxidation, protein carbonyls and nitrite level), lactate dehydrogenase activity whereas, decreased the activities of catalase, superoxide dismutase, reduced glutathione, and succinate dehydrogenase. Fenofibrate treatment significantly attenuated oxidative damage, cytokines and improved mitochondrial complexes enzyme activity in brain. In the present study, MK886, a selective inhibitor of peroxisome proliferators activated receptor-α was employed to elucidate the beneficial effect through either receptor dependent or receptor independent neuroprotective mechanisms. Administration of MK886 (1mg/kg, i.p.) prior to fenofibrate (200mg/kg, p.o.) abolished the effect of fenofibrate. The results showed that receptor dependent neuroprotective effects of fenofibrate in 3-NP administered rats provide a new evidence for a role of PPAR-α activation in neuroprotection that is attributed by modulating oxidative stress and inflammation.